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Claim Rejections - 35 USC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 351(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

2. Claim 8 is rejected under 35 U.S.C. 102(e) as being anticipated by Afghahi (US 
Patent # 6,747,695). 

[Claim 8] 

Afghahi teaches an integrated imager (col 2 lines 20-21, figure 1) comprising an array of 
active pixel sensors arranged in rows and columns (figure 1, element 105), a differential 
ampHfier (coL 8 lines 34-37), a multiplexed readout method comprising storing a first 
APS pixel signal value fi-om a first column of said array of active pixel sensors to form a 
stored first APS pixel signal value, storing a second APS pixel signal value from a second 
column of said array of active pixel sensors to form a stored second APS pixel signal 
value; coupling said stored first APS pixel signal value to said differential gain amplifier 
and coupling said stored second APS pixel signal value to said differential gain amplifier 
(col. 5 lines 57-67, col. 6 lines 1-4, figure 5 discloses a multiplexed column for four pixel 
columns). 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 10, 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art in view of McDaniel (US Patent # 4,996,413). 
[Claim 1] 

Applicant's admitted prior art teaches a semiconductor-imaging chip (figure 2a, element 
200) comprising an array of active pixel sensors (figure 2a, element 218) arranged in 
rows (figure 2a, element 220) and columns (figure 2a, element 222), an output terminal 
(figure 3). Applicant's admitted prior art fails to teach a multiplexed column buffer 
having a plurality of input terminals coupled to a respective plurality of said columns and 
a multiplexed column buffer output terminal coupled to said output terminal. However 
Mcdaniel et al. teaches a multiplexed column buffer (figure 4, elements 56, 58, 60, 
MUXA) having a plurality of input terminals (figure 4, elements 1,5,9) coupled to a 
respective plurality of columns and a multiplexed column buffer output terminal coupled 
to said output terminal (col. 3 lines 53-68, col. 6 lines 1-25). Therefore taking the 
combined teachings of Applicant's admitted prior art and Mcdaniel it would have been 
obvious to one skilled in the art at the time of the invention to have been motivated to 
have a multiplexed column buffer having a plurality of input terminals coupled to a 
respective plurality of said columns and a multiplexed column buffer output terminal 
coupled to said output terminal in order to combine the outputs fi*om the respective 
columns. The benefit of doing so would be to have a faster readout when some of the 
columns are combined as taught in Mcdaniel (col. 4 lines 49-54). 
[Claim 2] 
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Applicant's admitted prior art teaches a summing amplifier (figure 5, element 78), which 
receives the output of the four multiplexers and thus is read as a differential gain 
ampUfier. 
[Claims 3 and 11] 

McDaniel discloses multiplexed buffer 82 storing digital output and outputting it to an 
output bus (figure 5) but is silent as to whether this buffer can be used as an amplifier to 
drive the output bus. However, Official notice is taken of the fact that the buffer can be 
used as an amplifier in order to save the area on the chip. Therefore taking the combined 
teachings of Applicant's admitted prior art, Mcdaniel and Official notice, it would have 
been obvious to one skilled in the art at the time of the invention to have been motivated 
to have used the buffer as an amplifier to drive the output bus in order to save some area 
on the chip. 
[Claim 10] 

Applicant's admitted prior art teaches a semiconductor-imaging chip (figure 2a, element 
200) comprising an array of active pixel sensors (figure 2a, element 218) arranged in 
rows (figure 2a, element 220) and columns (figure 2a, element 222), an output terminal 
(figure 3). 

Applicant's admitted prior art fails to teach a multiplexed column buffer having a 
plurality of input terminals and a respective output terminal, said multiplexed column 
buffer fiirther including a differential gain amplifier selectively connected to at least two 
of said plurality of input terminals so as to be multiplexed among at least two of said 
columns wherein said plurality of input terminals of said multiplexed column buffer is 
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respectively coupled to said plurality of said columns and said multiplexed column buffer 
output terminal is coupled to said output terminal. 

However Mcdaniel et al. teaches a multiplexed column buffer (figure 4, 
elements 56, 58, 60, MUXA) having a plurality of input terminals (figure 4, elements 
1,5,9) and a respective output terminal (figures 4 and 5), said multiplexed column buffer 
fiirther including a differential gain amplifier (figure 5, element 78, which receives the 
output of the four multiplexers and thus is read as a differential gain amplifier) selectively 
connected to at least two of said plurality of input terminals so as to be multiplexed 
among at least two of said columns (figures 4 and 5) wherein said plurality of input 
terminals (figure 4, elements 1,5,9) of said multiplexed column buffer (figure 4, 
elements 56, 58, 60, MUXA) is respectively coupled to said plurality of said columns 
(figure 3) and a multiplexed column buffer output terminal coupled to said output 
terminal (col. 3 lines 53-68, col. 6 lines 1-25). 

Therefore taking the combined teachings of Applicant's admitted prior art and 
Mcdaniel it would have been obvious to one skilled in the art at the time of the invention 
to have been motivated to have a multiplexed column buffer having a plurality of input 
terminals and a respective output terminal, said multiplexed column buffer fiirther 
including a differential gain amplifier selectively connected to at least two of said 
plurality of input terminals so as to be multiplexed among at least two of said columns 
wherein said plurality of input terminals of said multiplexed column buffer is respectively 
coupled to said plurality of said columns and said multiplexed column buffer output 
terminal is coupled to said output terminal The benefit of doing so would be to have a 
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faster readout when some of the columns are combined as taught in Mcdaniel (col. 4 lines 
49-54). 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's 
admitted prior art, McDaniel (US Patent # 4,996,413) and in further view of Nair et al. 
(US Patent #6,366,320). 
[Claim 4] 

Applicant's admitted prior art teaches a semiconductor-imaging chip (figure 2a, element 
200) comprising an array of active pixel sensors (figure 2a, element 218) arranged in 
rows (figure 2a, element 220) and columns (figure 2a, element 222). 

Applicant's admitted prior art fails to teach a multiplexed column buffer 
comprising first and second memory elements, respective first, second, third and fourth 
switches, a differential gain amplifier, said first and second switches coupling said first 
and second memory element to a first and second column of active pixel sensors, said 
third and fourth switches coupling said differential gain amplifier to said first and second 
memory elements. 

However McDaniel et al teaches a multiplexed column buffer (figures 4 and 5) 
comprising first and second first and second memory elements (figure 4, element 60), 
respective first, second, third and fourth switches (figure 3, element 41'), a differential 
gain amplifier (figure 5, element 78), said first and second switches coupling said first 
and second memory element to a first and second column of active pixel sensors (figures 
3 and 4). 

Therefore taking the combined teachings of AppHcant's admitted prior art and 
Mcdaniel it would have been obvious to one skilled in the art at the time of the invention 
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to have been motivated to have a multiplexed column buffer having a first and second 
memory elements, respective first, second, third and fourth switches, a differential gain 
amplifier, said first and second switches coupling said first and second memory element 
to a first and second column of active pixel sensors. The benefit of doing so would be to 
have a faster readout when some of the columns are combined as taught in Mcdaniel (col. 
4 lines 49-54). 

Applicant's admitted prior art in view of Mcdaniel fail to teach third and 
fourth switches coupling said differential gain amplifier to said first and second memory 
elements. However Nair et al. teaches third and fourth switches (figure 5, element 520) 
coupling the differential gain amplifier (the output of switches 520 is shown as input as 
differential signal pair) to first and second memory elements (C and C ^ai )• 

Therefore taking the combined teachings of Applicant's admitted prior art and 
Mcdaniel it would have been obvious to one skilled in the art at the time of the invention 
to have been motivated to have third and fourth switches coupling said differential gain 
amplifier to said first and second memory elements in order to control the output of the 
sensor array via switches. The benefit of doing so would be to have the data buffered in 
the capacitors and being output to the differential amplifier via an output control by 
operating switches. 

6. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art, McDaniel (US Patent # 4,996,413) and in further view of 
Zhou et al. (US Patent # 5,965,871). 
[Claims 5 and 6] 
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Applicant's admitted prior art teaches a semiconductor-imaging chip (figure 2a5 element 
200) comprising an array of active pixel sensors (figure 2a, element 218) arranged in 
rows (figure 2a, element 220) and colunms (figure 2a, element 222). 
Applicant's admitted prior art fails to teach a multiplexed column buffer comprising first 
and second memory elements, respective first and second switches a bus driver ampUfier 
having respective input and output terminals; said first memory element being coupled to 
a first column of said array of active pixel sensors; said second memory element being 
coupled to a second column of said array of active pixel sensors; said first switch 
coupling said first memory element to said input terminal of said bus driver amplifier; 
said second switch coupling said second memory element to said input terminal of said 
bus driver amplifier; and said output terminal of said bus driver amplifier being coupled 
to said output bus terminal of said semiconductor imaging chip. 

However McDaniel et al teaches a multiplexed column buffer (figures 4 and 5) 
comprising first and second first and second memory elements (figure 4, element 60), 
respective first and second switches (figure 3, element 41'), said first and second memory 
elements coupling to a first and second column of active pixel sensors (figures 3 and 4). 
McDaniel discloses buffer 82 storing digital output and outputting it to an output bus 
(figure 5) but is silent as to whether this buffer can be used as an amplifier to drive the 
output bus. However, Official notice is taken of the fact that the buffer can be used as an 
amplifier in order to save the area on the chip. 

Applicant's admitted prior art in view of McDaniel fail to teach first and second 
switches being used to couple the bus driver amplifier with the first and second memory 
elements through the differential amplifier. However Zhou et al. disclose first and second 
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switches (figure 3, elements 56 and 76) used to couple the output circuit 25 with the first 
and second memory elements (figure 3, elements 54 and 74). Therefore taking the 
combined teachings of Applicant's admitted prior art, Mcdaniel and Zhou et al, it would 
have been obvious to one skilled in the art at the time of the invention to have been 
motivated to have first and second switches being used to couple the bus driver amplifier 
with the first and second memory elements through the differential amplifier. The benefit 
of doing so would be to have a multiplexed column buffer architecture, which can be 
used for a fast readout. 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhou et al. 
(US Patent #5,965,871). 
[Claim 9] 

Zhou et al. teaches an integrated imager (figure 1) comprising an array of active pixel 
sensors arranged in rows and columns (figure 1, element 14), said integrated imager 
including a pattern cancellation circuit (figure 3) for providing a corrected APS pixel 
signal value (col. 9 lines 30-44). Zhou et al. is silent as to the semiconductor-imaging 
chip further including at least one bus driver amplifier, and output bus terminal. However 
Official notice is taken of the fact that a bus driver amplifier, and output bus terminal is 
notoriously common in an imager chip in order to amplify the data and output the data 
from the chip. Zhou et al. teaches a multiplexed readout method (col. 4 lines 23-24, 
figures 1 and 3, element 20 and 22) comprising storing a first corrected APS pixel signal 
value, storing a second corrected APS pixel signal value, coupling said stored first 
corrected APS pixel signal value to said bus driver amplifier (col. 5 lines 62-67, col. 6 
lines 1-7) and coupling said stored second corrected APS signal value to said bus driver 
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amplifier (col. 9 lines 30-44, figures 3 and 4 show for one column but it is the same FPN 
cancellation circuit for all the columns). 

Allowable Subject Matter 

8. Claim 7 is allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
The prior art fail to suggest fairly respective first, second, third, fourth, fifth, sixth, 
seventh, eighth, ninth, tenth, eleventh and twelfth memory elements; respective first, 
second, third, fourth, fifth and sixth switches, a differential gain amplifier having 
respective first and second input terminals and a respective output terminal, a bus driver 
amplifier having respective input and output terminals; said first switch coupling said 
first memory element to a first column of said array of active pixel sensors; said second 
switch coupling said second memory element to the said first column of said array of 
active pixel sensors; said third switch coupling said third memory element to said second 
column of said array of active pixel sensors, said fourth switch coupling said fourth 
memory element to said second column of said array of active pixel sensors; said fifth 
switch coupling said first memory element to said first input terminal of said differential 
gain amplifier, said sixth switch coupling said third memory element to said first input 
terminal of said differential gain amplifier; said seventh switch coupling said second 
memory element to said second input terminal of said differential gain amplifier; said 
eighth switch coupling said fourth memory element to said second input terminal of said 
differential gain amplifier; said ninth switch coupling said fifth memory element to said 
output terminal of said differential gain amplifier; said tenth switch coupling said sixth 
memory element to said output terminal of said differential gain amplifier; said eleventh 
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switch coupling said fifth memory element to said input terminal of said bus driver 
amplifier; said twelfth switch coupling said sixth memory element to said input terminal 
of said bus driver amplifier; and said output terminal of said bus driver amplifier being 
coupled to said output terminal of said semiconductor imaging chip. 



Any inquiry conceming this communication or earlier communications fi'om the 
examiner should be directed to Yogesh K Aggarwal whose telephone number is (703) 
305-0346. The examiner can normally be reached on M-F 9:00 AM-5 :30PM. 
9. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Christensen can be reached on (703) 308-9644. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872- 



10. Information regarding the status of an application may be obtained fi'om the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-fi:ee). 



Conclusion 



9306. 



YKA 

September 10, 2004 




